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WELLS HARBOR

WELLS, MATNE,

The Division Engineer finds that prospective benefits are suffi-
clent to warrant improvement of Wells Harbor; Wells; Maine. He
recommends modification-of-the  existing project to provide for con-
struction of two sand-tight stone jettles, 520 and 560 feet long
at the harbor entrance, dredging an entrance channel 100 feet wide
and 8 feet deep; an anchorage of 7.4 acres, and an inner channpel
100 feet wide, both 6 feet deep and terminating behind the north
end of Wells Beach. The estimated first cost of construction is
$469,000 exclusive of navigation aids, estimated at $1,000 and &
public lending snd attendant facilitiles to be provided by local
interests at an estimated cost of $25,000. The recommendation is
made subject to certain comditions of local cooperation which in-
clude a local cash contribution of 46 percent of the cost of the

 jetties, channels and anchorsge estimated at present to be $216,000.

The cost of the work to be borne by the Unlted States is estimated
to be $253,000 with $5,450 ennually for maintenance exclusive of
alds to navigation.
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U, S. ARMY ENGINEER DIVISION, REW ENGLAND
CORPS OF ENGINEERS
150 Causeway Street
Boston 14, Mass.

REDGH 19 September 1957
-SUBJECE: - Survey of Wells Harbor; Maine

TO: Chief of Engineers, Department of the Army,
W&shim_%, D. C.

AUTHORTTY

1.  This report 15 submitted in compliance with Section 103
of Public Law 780, 83rd Congress, Chapter 1264, 2nd Session, H. R.
9859, the River and Harbor Act of 195k, a.pprweé. September 3, 1954
which reads as followsse

"The Secretary of the Army is hereby authorized
and directed to cause preliminary”éxaminations
and surveys to be made at the following-nemed
localities, and subject to all applicable pro-
visions of Section 110 of the River and Harhor
Act of 1950: ~-e-a- Vicinity of Wells Beach

and Drakes Island, Maine."

The area of study is referred to in this report as Wells Harbor,
Meine, the neme used for the existing Federal project at the doca~
tion. ‘

2. A favorable preliminary examination report of the Divi-
sion Engineer of the New England Division dated December 2, 1955
entitled "Vieinity of Wells Beach and Drakes Island, Maine" was
reviewved by the Board of Engineers for Rivers and Harbors. The
Board concurred with the recommendsticn by the Division Engineer
that a survey be made. A study of survey scope was autborized
by the Chief of Engineers in a letter dated August 27, 1956,

SCOPE OF STUDY

3. The study includéd a detailed hydrographic survey in-
cluding soundings and probings of Wells Harbor which is the
lower reach and the entrance of the Webhannet River and the lo-
cation of the proposed improvement. A topogrephic survey was made
of the northern end of Wells Beach and of Drakes Island adjacent
to the river entrance. Study was made of avallable dsta on the
use of existing smell boat barbors between Portland, Maine and
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Portsmouth, New Eampshire to determine the genersl character of
present use and the adequacy of present facilities and the need for
additional bkarbor improvements in the area. Information and con-
clusions from this study are included in this report under Existing
and Prospective Commerce. A pnblic hearing was held at Wells,
_Me.ine on September 1, 1955 and information obtalued there is de-
scribed under Improvement Desired. Subseguent to the hearing, town
officials were contacted in order to bring previously obtained in-
formation up to date. Avallable maps and charts and aerisl photo-
graphs of the Webhannet River and adjoining shores were studied and
detalled field inspections were made to determine the character of
shore processes and the probable effect of any improvement on ad-
Jacent shores. .

DESCRIPTION OF NAVIGATTON GGIEDEIOHS

4, Wells Harbor is loceted ip York County in the 'I.'own of
Wells at the mouth of the Webhannet River sbout 20 miles northeast
of Portsmouth Harbor and about 34 miles southwest of Portland
Harbor. Theé nearest adjacent developed harbors are at Kennebunk
River sbout 4.5 miles to the north and Josias River about 6 miles
to the south.

5. The Webhannet River is a shallow winding stream which ex-
tends about & miles inland from the coast. Its lower 2 miles flows
northerly through marsh behind Wells Beach. It empties eastward
into the Atlentic Ocean between the north end of Wells Beach and
the south end of Drakes Island. Flow is principally tidal. The
mean renge of tide is 8.7 feet and the spring range is 9.9 feet.
 The highest tide 1s estimated as 13.5 feet gbove and the lowesh.
tide as 3.5 feet below the plane of mean low water. The river en-
trance faces open water to easterly directions. It is in the lee
of the mainland from westerly directions and from the north. Cape
Porpoise limits the fetch to the northeast o about 4 miles, Nova
Scotia limits it from the northeast to east Lo about 250 miles
and Cape Cod limits it from the south to about 85 miles. There is
an unobstructed feich from the east to the southeast across the.
Atlantic Ocean but some skeltering effect 15 afforded from this di-
rection by the shosls on Georges Bank sbout 135 miles distant. The
harbor ares behind Wells Beach is well sheliered from all directions,
the maximum and only significant fetch of about one mile existing
in s south southwest direction along the course of the river from
the vicinity of its mduth.

6. According to wind records for the T-year period October
1949 to September 1956 at Portland, Meine, prevailing winds blow
offshore from westerly directions. Onshore winds from easterly di-
rections occurred sbout one-third of the time and they generally had
& higher average speed then westerly winds. Wind speeds of 32 miles
per hour and greater occurred with much greater frequency from east-
erly over westerly directions with approximately 50 percent from the
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east and the east northeast. The duration of all easterly winds

as well as those 32 miles per hour and over was slightly greater
from the northeast over the southesst guadrant. The strongest
winds with the longest durstion generally blow over the longest
fetches. Wave hindecast statistics prepared by the Beach Erosion
Board from synoptic weather charts for the three-year period 1948 -
1950 for a location off Penobscot; Maine indicate that the most
severe wave atbtack occurs from the east northeast and east directions.
Diegrems showing the direction, speed and duration of winds at Port-
lapd and the direction, height snd durstion of waves off Penobscot
Bay are shown oh Plate 1. The locality is shown on United Stalbes
Coast and Geodetic Survey Chart No. 1205 a.nd on Plate 1 of this
report.

TRIBUTARY AREA

T. Areas immedistely tributary to Wells Harbor and the
Webhaennet River are Wells Beach and Drakes Island and the develop-
ment in the town of Wells along United States Highway Route 1 which
parallels the shore about one mile inland. Wells Beach and Drakes -
Island are accessible from U. 8. Route 1 over improved roads.
Drakes Island is not actually sn island but an area of the Towm of
Wells known locally by that name. The town is served by state
bighweys and by the Boston and Maine Railroad.

8. The Town of Wells is a highly developed swmrer resort area
which in 1950 had a permenent populstion of 2,321. The principal
occupstions of the permanent residents are fishing, farming and
catering to the needs of summer residents and tourists. The town
contains meny auto courts, motels, hotels, gift shops and restau-
rants. There is a large colony of swmer cottages at Wells Beach,
another at adjacent Moody Beach to the south and a smeller colony
at Drakes Island. Hotels and cotbages can reportedly accommodate
20,000 to 25,000 people and the summer populatior increase is con-
servatively estimated as over 20,000. About 7O percent of the town
income is derived from summer industry. Fifty-five (55) percent of
the town's evaluated property is owned by non-residents.

BRIDGES AFFECTING NAVIGATION

9, There are no bridges across Wells Harbor or the lower
pert of the Webhannet River. A fixed highway hridge providing
access t0 Wells Beach from the mainlend crosses the Webhannet River
about one and one-half miles south or upstream from its mouth.

This bridge has limited vertical and horizontel clearances and
marks the head of navigation although a few rowboats occasionally
moor above the bridge.

1

PRIOR REPORTS

10. Wells Harbor bhas been the subject of one prior report
of survey scope dated November 2, 1871. It was printed in House
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Executive Document No., 34, 42nd Congress s 2nd Session. The report
was favorsble to the repair of an old existing Government cribwork
pler at the harbor entrance for the purpose of straightening end
deepening the channel over the bar, The report was unfa.vora.‘nle

to improvement of the harbor by dredging.

EXISTING CORPS OF EHGINEERS' PROJECT

- 1. The existing Federal project for Wells Harbor was
adopted in 1872. It provides for repairs to an old government
pler sbout 750 feet long made of cribwork ballasted with stone
extending seaward from Drakes Island. Congress appropriasted
$5,000 for the work by an act dated June 10, 1872. Construction
was started in 1872 and completed in 1873 at a cost of $5,000
No work has been done since 1873. At the present time only the
piling of the pier remsins. ' '

10CAL COOPERATION ON EXISTING FPROJECT

12. No . local cooperation was reguired of local interests on
the existiog project.

OTHER TMPROVEMENTS

13. local interegts have made no improvements for naviga-
tion in the vicinity of Wells Beach and Drekes Island. Private
owners have constructed and maintained sea walls for protection
of shore property adjacent to the Wells Harhor entrance.

TERMINAL AND TRANSFER FACIIITIES

1%, There are no terminal, transfer or any other naviga-
tional facllities in Wells Harbor or esny portion of the Webhammet
River. Full utilization of Wells Harbor, if improved, would re-
gquire the provision and maintenance of moorings and a public
landing with sultable supply facilitiles and ubilitles.

IMPROVEMENT . DESIRED

15. A public hearing was held at Wells, Maine on Septenmber 1,
1955 to sllow local intereshs Lo express thelr views and present
any Ffactuasl data on improvement of Wells Herbor. The hearing wes
attended by spproximately 145 persons, including representatives
of Federal, State and Town governments and local residenis.

16. The improvement desired by local interests consiste of
an entrance channel across the sand bar at the mouth of the
barbor and an anchorage in the harbor both of a depth and area
to accommodate a potential fishing and recreational fleet. On
March 10, 1956 the Wells Town Meeting unanimously passed a reso-
Jution agreeing to town participaticon in the cost of construction

T



of the improvement which stabed in part:

"that effective upon adoption of and appropriation
for the Wells Harbor Project by the Congress of
the United States, the Town, if necessary will
share in the costs of construction to the extent
of the expected benefits 4o be derived therefrom
not exceeding fifty per cemtum (50%) of the cost
thereof; but in no event shall the share of the
Town exceed $250,000.00."

17, The Wells Harbor Committee, a group appointed by the town
which has been very active in connection with development of a har-
bor, has stated that mooring space for 300 craft is desirable and,
1f possible, the harbor should be able to accommodate at least 200
craft. The Committee has eypressed its desire for harbor develop-
ment with a proposed public landing to be located in accordance
with the following order of preferences

a. Along the north side of Mile Road, about TO0O feet
gouth of the harbor entrance.

b. Behind Wells Beach on the east side of the harbor.

¢. Along the south side of Drakes Island Road about
LOCO feet north of the harbor enmtrance.

18. Proponents of the improvement claim that it will result
in benefits from commercial and sports fishing and from local and
transient recreational bosting. Benefils reportedly will oceur
from redevelopment of tThe fishing commerce which the towm once
enjoyed and also from the provislon of a livelihood +0 a nmumber
of individuals from the excellent sport fishing which exists op-
posite the mouth of the harbor, an area now used for fishing by
boats based at adjacent harbors. Benefits will result by provi-
sion of needed recrestlonal boating facilities for town residents
who have to base their boats at harbors at Ogunquit; Kennebunkport
and Cape Porpoise. BRBenefits will also occur through the ascquisl-
tion of new boats by residents who bave been deterred from buying
boats by lack of facilities. In this connection, it was reported
that nearby barbors are all overcrowded and generally capable of
only limited expansion, that a need exists for facilities for
transient craft and that there is a general inadequacy of and need
for such facilities for accommodation of transient craft slong the
entire Maine coast between Portsmouth and Portland.

19, T was reported thet two applications have been receiwved
for establishment of facilities for the construction, repalr,
meintenance and storage of hoets; 1f the harbor is improved. Such
facilitlies would provide additional employment and income for the
town.



20. It was further stated that the improvement is desireble
from the standpoint of safety since the nearest Coast Guard
station at present is at Ogunquit; about 5 miles southerly, from
which boats have to be called freguently.

21, The town and private individuals have expressed an
interest in the use of any avallable material from the harbor
dredging for £illing land which could be used for the site of
boating facilities and genersl development or expansion of the .
beach colony or for restoring eroded beach areas along Wells Beach
and protecting the shore front development. '

EXISTING ARD PROSPECTIVE COMMERCE

22. There is no compercial shipping in Wells Harbor.
Navigation 1s reportedly limited o small local boats at high
tide. Town officials obtained information peritaining to prospec-
tive use of the harbor by malling 2,000 questionnsires to towns-
pecple. Replies were received from 147 of which 123 favored and
2 opposed the development. Of these, 45 now own boats most of
which are based in Ogunquit, Kennebunkport or Cape Porpoise, The
estimated value of the above boats was glven as $36,650. It was
reported on 77 auestionnaires thet & boat would be purchased if
& sultable barbor was developed. The estimeted tokal walue of
these boats was given as $77,900. Interest in the formation of
a yacht club was reported on 123 guestiomnaires if a suitsble
harbor was developed.

23. In addition t0 the information from the written question-
naire; town officials state that they bave learned by word of mouth
that if a harbor is developed,; there will be an additional need o
accommodate craft from surrounding towns which have a tributary
population of 100,000 people. No estimate of the number of craft
is avalilable; but officials feel that the amount of this traffic
will be substanfial. '

24. There is a general need for additional harbor space for
the accommodation of locally based and transient fishing and
recreational craft along this section of the Maine coest. This
is evident from the present use, recent lnprovement and prospective
improvement of harbors between Portsmouth, New Hampshire and
Portland, Maine. In this area there are eight improved smell boat
harbors for each of which s Federal project exists. They are (1)}

' Richmond Island Harbor, (2) Scarboro River, {3) Saco River, (&)
Wood Island Barbor and the Pool at Biddeford, {5) Cape Porpoise
Harbor; and (6) Kennebunk River located 23, 23, 16.5, 16, T, and
4.5 miles respectively to the north of Wells Harbor and {7) York
Harbor and (8) Josias River, Ogunquit located 14 and 6 miles re-
spectively to the south. BScarboro River, the Pool at Biddeford;
Cape Porpoise Harbor and the Josias River have been enlarged by
dredging since 1950. The Jogias River, despite its recent improve-
ment, has been found to need additlonal anchorage area by a Federal
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study of survey scope made in 1957. Ancther Federal study was in
progress in 1957 to determine the need for improvement of York
Harbor which is reportedly so crowded that boats have to moor in
the fairway and in exposed locations. It is reported that crowded
conditions in York Harbor meke it practically impossible for
transient craft to obtain mooring space. The general need for
harbor space indicates that 1f an adedquate harbor is developed in
the Webhannet River, it will be used by existing fishing and
recreational craft which will be transferred from adjacent harbors,
by new boats purchased by residents of Wells and surrounding towns
or by trensient craft which now have difficulty in obtaining ac-
comnodations anywhere along thils coast.

VESSEL TRAFFIC

25. There is no record of vessel traffic in Wells Harbor.

The difficulties attending use of the harbor limilts navigation so
that for all practical purposes vessel traffic can be considered to
be non-existent. A measure of prospective traffic is given by in-
formation furnished by towngpeople in reply to & guestiomnaire re-
garding present ownership and anticipated purchase of bosts., There
are reportedly 45 boats now owned by towvmspeople and they are based
~ in adjacent barbors. It is also reported thet T7 new boats will be

purchased by townspecple if Wells Harhor is improved and that addi-
tional traffic by boat owmers from surrounding towns will develop.
The genersl need for harbor facilities for transient craff indicates
that prospective traffic can reasonably be expected t0 result from
this source. Based on the above, it is estimated that a harbor with
a capacity of at least 150 craft will be fully used if it is de-
veloped. It is estimated that such a potential fleet will consist
of 144 locally based craft end a number of transient vessels, the
latter with a combined use of the harbor equivalent to 6 locally
based craft. The 144 locally based craft are likely to consist of
3 commercial and 27 recrestional bosts transferred from adjacent
harbors and 1l commercisl and 103 recrestlonal bosts which willl be
ecquired by towns residents and residents in the surrounding towas.
The types, lengths and drafts of the vessels likely to meke wup the
potential fleet as indicated by comparable existing smsll boabt har-
bor fleets, is shown on the following tabulation:

Potential Fleet

Recreational

Type Number © Number Length Draft

Locally Based  Transients {FPeet) (Feet)
OQutboard 27 - 10-20 1l
Inboard 20 - 20-30 1-2
Sallboets 16 1 15-30 24
Avxiliary S .
Sallboats 13 3 20-40 2-5
Cruisers 2 2 25-540 2-5

‘ Commercial

Tobster Boats 1 0 20-40 255
TOTAL 14k 6

==



DIFFICULTIES ATTENDING mvimen

26. A bar at the mouth of the Webhannet River with a con-
trolling depth of approximately 1.5 feet prevents entrance to
Wells Harbor except at higher stages of the tide. Within the
harbor; the natural channel is narrow and shallow between low
sand and mersh flats. 'There are no facilities of any type for
boats which can enter the harbor. '

WATER POWER AND SPECTAL SUBJECTS

27. There zre no matters of water power or flood control
vertinent to this investigstion. The desired improvement will
probably require the lowering of a lO-inch cast iron water lime
which crosses the river entrance from Drakes Island 4o Wells
Beach. A Federal permit was issued in 3938 for this line %o be
laid about 3 feet below the river bottom. ILoeal interests
desire, if practicable; to use material to be obtained from
dredging of the proposed navigation improvemept for filling
low areas adjacent to the river or for place_ment along Wells
Beach. The former would create land for accommodation of neces-
sary harbor facilities or for expanslon of the present shore de~
velopnent. The latter would provide a fronting protective beach
for a portion of Wells Beach vwhich in recent years has experienced
damages from erosion and wave attack. Use of {the fill for either
purpose would result in a benefit to the town or private indi-
viduals by land ephsncement or prevention of damages 40 shore
property.



PLANS OF IMPROVEMENT

28. Gemeral Descriptiom. - All improvements desired by loeal
interests were comsidered. All plans of improvement included itwo
jetties at the bharbor emtrauce 520 and 560 feet long, an embransce
channel 100 feet wide end 10 or 8 feet deep, an anchorsge within the
harbor 8 or 6 feet deep with an ares varying from 9.5 to 7.4 seres
and an inner channel 100 feet wide and 8 or 6 feet deep %o the anchor-
age and to the vicinity of a proposed public landing to be located
preferably at Mile Road, secondly ab the east side of the harbor on
the landward side of Wells Beach, or thirdly at Drakes Island Road.

29. Basisc of Design. - A chanmel width of 100 feet inereased to
150 feet in the sharp bend frem the entrance into the harbor was used
as ‘the minimum necessary for a safe and easy passage. o

30. Depths below the plane of mean low wabter of 10 feet in the
entrance combined with 8 feet in the channel and anchorage within the
harbor were considered in accordance with the desires of loecal in-
terests. Reduced depths of 8 feet in the entrance soumbined with 6 feet
in the chamnel and anchorage within the harbor were also considered
since the latter depth was one foot more than the maximm draft of most
of the vessels in the anticipated fleet. An entrance channel depth 2
feet greater than within the harbor was used to allow for pitching and
heaving of vessels .due to ocean waves and swells in this more exposed
ares and also %0 allow for the likelihood that shosling in the entrance
would be more rapid then in the harbor. Overdepth dredging of one foot
was estimasted in all plans to allow for the insccuracies of the dredging
process.

31. The anchorage having an aree of 9.5 acres wag based on the
expressed desire of local interests for space to accommodate st least
200 vessels.  IT% was estimated that 9.5 acres with fore and aft an- -
choring on moorings, a method acceptable to the town, would have the i
desired cepacity. The anchorage having an area of 7.4 acres represents
space capsble of accommodating sbhout 150 vessels similarly suchored.

The reduction in ares was econsidered because of the need to reduce the
total project cost.

32. The toial project cost governed the selection of the finally
selected project depths and the loecation and size of the anchorage.
This was due %o a resolubion passed by ‘the Town of Wells limibting the
amount of their participation to not more than $250,000. It was found
necessary in order tbo remain within the above figure to select an 8- -
foot entrance channel and a 6-foot channel and 7.4-acre anchorage inside
the barbor behind Wells Beach. The anchorage was loeated 28 close as
poseible 1o the entrance in order to reduce the required amount of
dredging by shortening the length of channel needed to reach it.

33. The channels and anchorage were laid out so as .to take ad-

vantage of as rmch naturelly deep wabter as possible without inbtroduscing
any umecessary bends in the channel which might meke navigabtion more
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difficult. The anchorage wag loeated on. the west side of the harbor
chammel in order to permit free movement of vessels o the pro:@osed
pabliec landing to be loea:bed on the east or opposite side.

34, Due to the existence of valugble clam beds in the marshes
bordering the west side of the harbor which the Town of Wells did not
vant to disturb, no consideration wae given to location of a public
landing, chanuel or anehorsge in that aree.

35. ‘The proposed jetties st the harbor entrance were designed
(1) to rednee shoaling by intercepiing and impounding littoral drift
vhieh wounld likely move towards and into the harbor from the sandy
shores of Wells Beach %0 the south end Drakes Island to the east and
north, (2) to £ix the location and maintsin the depth of the entrance
channel by diréeting and controlling the inlet currents and (3) to
provide shelter from ocean waves and swells for vessels passing through
the inlet end for those vessels moored in the northern portion of the
anchorage.

36. Stone construetion for the jetties was selected as the type
vhich would be most economical to build and maintain. A top width of
5 feet was selegted as the minimm in which riprep of adequate size
could be used. Side slopes and size ¢of ecap end slope stones were
baged on the modified Iribarren formula using the maximum waves thab
could be supported by depths existing at the site vhen the tide level
- was 12 feet sbove the plane of mean low water, a level whieh ageording
0 tide records at Portland, Msine will probebly oceur about once a
year. The wave height was estimated as equal to the depth divided by
1.28, a theoretical relationship derived from analysis of a so-ealled
golitary wave.

37. An inshore elevation of jettles of 15 feet above mean low
water was used as necessary to impound drifting sand withoub excessive
overtopping. A lower top elevation of the outer portions of the jet-
ties of 13 feet was used to reduee the required quentity of stome and
the cost of construction. Lowering of the top of the jetbties below a
13-foot elevation wes comsidered end rejected because overtopping by
waves and swells would reduce their visibility and, therefore, be ob-
Jectionable to mariners, and would also reduce their sheltering effect.

38. A 400-foot opening between the jetties was used to provide
width for a safe and easy passage and 10 provide an opening with
hydreadic cheracteristics similar to those existing in the nabtural
opening between Wells Beach and Drakes Island. The natural opening
appears to have bhad the favorsble effect of scouring and maintaining
a channel of desirable dimensions.

39. 'The jetties were oriented perpendicular to the shore, the
most effective direction to impownd littoral drift. The inshore end
of the jetty from Wells Beach was loecated at the downdrift end of the
beach development to eliminate the possibility of any harmful effecis
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from interception of material normally nourishing the beach fronting
the- developed area. It was located at the north end of an exisbing
econerete geawall and the north end of the high portiom of the hack-
-ghore to permit its being properly anchored to prevent flanking. The
inshore end of the jetiy from Drekes Islend was establisbed by the loca-
- tion of the Wells Beach jetty at a polnt where it could be properly
anchored into existing sand dunes downdrift from the beach development.

40, Shoreline Changes. - The proposed improvement is expected to
result in gradoal sccretion from the impounding of littoral drift along
the shores adjacent to the proposed jetties extending for distances
probably not exceeding 1,000 feet south along Wells Beach and 1,000 feet
east and north along Drakes Islend. There will also he accretion along
about 1,300 feet of shore adjacent to and south of the jetty at Wells
Beach from the proposed placement of a protective beach using £ill ob-

. tained from dredging the entrance chamnel. Accretion will also result
along ‘the shore of the harbor side of Wells Beach from direct placement
of dredged material to reclaim land for a public landing and abtbendant
facilities. The proposed improvement is not expected to have any effects
on adjacent shores other then those from impounding of littoral drift
and placement of dredged materlal generally as described above.

41. Reguired Alds to Navigation. - The United States Coast Guaxd
hes been econsulted in regard to the establishing of suitable aids %o
navigation for the finally selected plan of improvement involving con-
struction of two jetties, an 8-fool entrsnce channel and a 6-foot
anchorage snd channel within {the harbor terminating behind the northern
end of Wells Beach. Information furnished indicates that one (1) can
and one (1) nun buoy having a total estimated first cost of about
$1,000 and & totel estimeted annual meintenance cost of about $100 will
be required. - . _

ESTIMATES OF FIRST COSTS

: ke, Estimates of first costs have been made for all plans con-
sidered; bhased on prices prevailing in August 1957. Only cne plan
involving construction of two (2) jetties at the harbor entranee,
dredging an 8-foot entrance chamnel, a 6-foot anchorage of 7.4 acres
and a 6-foot inmer channel terminating behind the northern end of Wells
Beach satisfied the town-imposed condition limiting the local cash con-
tribution to $250,000. ALl other plans would require a larger sash
contribution so a complete economic snalysis involving them has not been
made. In addition to the sabisfactory plen, estimates of costs sre in
¢cluded below for information and comparison only, on the plans Iin which
the channels terminate in the vieinity of Mile Road and also ab Drakes
Island Road.

43. Plan with Cbannel Terminating Behind North Bnd of Wells Beach
(only Suitsble Plan).
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Project constmction

‘c'onstmetion of 2 jetiies, 9,500 tons

stone @ $8.00 $ 76,000
Bre 8-foot entranee channel, 6-foot |
acre snchorage snd a 6-foot inner ,
ehmmel, 234,000 cu. yds. @ $1.25 292,500
' ' 3 ,500
Convingencies 55,500
Engineering and Design . ' 13,000
Supervision and Administration ?2_000
Total Project Construction Cost 9,
Alds to Navigation _ 1,000
Public landing and sbtbendant facilities 25,000
Potal Cost $195 ;000

Plans with Channel Terminating Nesr Mile Road. -

a. 10-Foot Entrance end 8-Foot Inner Harbor Depths. -

Project Construction

Construction of 2 jettles, 9,500 tone .
' stone @ $8.00 ' $ 76,000
Dredging 10-foot entrance channel, 8-foot, '
S.5 acre anchorage and 8-foot imner chan-

nel, 633,000 cu. yds. @ $1.00 633,000
709,000

Contingenaies 106,000
Engineering and Design : - 2h,000
Supervision and Administration _ 60.!000 -
Total Project Construetion Cost $99,000
Aids to Wavigation ‘1,000
Public landing and attendant facilities 25,000
Total Cost $925,000

be. 8-Foot Entrance and 6-Foot Inner Harbor Depths. -

Projeect Construetion

Construction of 2 jetties, 9,500 tons

stone @ $8.00 $ 76,000
Dredging 8-foot entrance chamnel, 6-foot, ‘
9.5 scre anchorsge and 6-foot inner

charmel, 478,000 cu. yds. @ $1.05 501,900
577,900

Contingencies 86,100
Engineering and Design 20,000
Supervision avd Administrsbion 50,000
Total Project Construction Cost 735,000
Alids Yo Yavigation - 1,000
Public landing and sbtendant facilities 25,000
Total Cost $7£ 5000
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" 45. Plans with Cbamnel Terminabing Near Drekes Island Road. -
‘a. 10-Foot Entrance and 8-Foot Inner Harbor Depths. -

Project Congtruction

Construction of 2 jetiies, 9,500 tons :
stone @ $8.00 $ 76,000
Dredging 10-foot entrance channel, 8-foot,
9.5 acre anehorage and 8~foot jnner

channel, 443,000 cu. yds. @ $1.05 465,150
o - 541,15
Contingencies - ' 80,850
Engineering and Design ‘ : 18,000
Supervision and Administration - _ 49,000
Totel Project Consbruction -Cost ' 689,
Aids to Wavigation ’ 1,000
Public landing end attendant facilities 25,000
Total Cost $715,000

b. 8-Feob Entra;u.ég snd 6-Foot Tuner Herbor Depths'. -

Proaect Construetion

Construetion of 2 ;jet'bies, 9,500 tons stone .

@ $8.00 $ 76,000
Dredging 8-foot entrance channel, 6-foot,

9.5 acre anchorage and 6-foot inner

chaunel, 338,000 cu. yds. @ $1.20 , 405,600

'EEJZ.f'GoT)

Contingencies 71,400

Engineering end Design 17,000

Supervision and Adminisiration : 39,000
Total Project Construction Cost ‘ 809,

-Adds to Navigation 1,000

Public 1anding and astendent facilities 25,000

Total Cost ' $635,000

ESTIMATES OF ANNUAL CHARGES

6. The estimated annual charges have been computed using an as-
sumed project life of 50 years and an interest rate of 2.5 percent. The
annusl charges have been computed on the basis that loeal interests will
contribute in cash a portion of the cost of the improvement and will pro-
vide a sulteble publie landing and attendant facilities. The total cost
to loaal interests has been computed in & subsequent section of this
report vnder Apportionment of Costs Among Interests. It has been de-
termined t0 be spproximately 46 percent of the estimeted total project
construction cost plus the entire cost of constructing and maintaining
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a public landing which share of the cost is commenswrate with that
portion of the benefits which are loeal in nature. Annual charges

~ have been computed only for the plan of improvement invelving con-

struction of two (2) jetties at the harbor entrance, the dredging of
an 8-foot entrance channel, a 6-foot, 7.4 acre anchorage and a 6-
foot lmmer chanmel terminating behind the north end of Wells Beach.

ESTIMATED FIRST COSTS

;Feaeral

"~ Construction eost; Corps of Engineers $253,000
Ravigeation Alds, Coast Guard - 1,000
Total Federal Cost 3255,000
Non-Federal
Construction cost; Ioeal interests $216,000
Public landing and attendant
facilities: Local interests 25,000
Total Non-Federal Cost 241,000
Total First Costs $495,000
ESTIMATED ANNUAL CHARGES
Federal
Coxrps of Epgineers
Interest $ 6,320
Amortization ’
Meintenance
Dredging 3,000 cu. yds. @ $1.50 b,500
Jetties, 95 tons sione @ $10. 950
Coast Guard
Interest 20
Amorbization 10
Maintenance 100
Total Federal Annual Charges $ 1% 5,500
Non-Federal
Jnterest '
Projeet construction $ 5,h00
Public landing and attendant facilities 620
Amortization
Project construction 2,220
Public landing and attendant facilities 260
Maintenance .
Public landing and attendant facilities - 1,000
Total Non-Federal Annual Charges $ 9,500
Total Amnuel Charges $ 2k,000

1l



ESTIMATES OF BENEFITS

k7. General. - Benefite have been estimated for the improvement
of Wells Haxbor for a potential fleet of 150 recreational and commer-
clal fishing craft by ecomstruetion of 2 jetties at the entrance,
dredging of an 8-foot entrance chamnel and a 6-foot chamnel and anchor-
age withian the harbor terminating behind the north end of Wells Beach.
Land enbancement benefits bave been estimated on the use of material
obtained from the dredging for f£illing land for development of boating
facilities and expansion of the present shore development. Benefits
have also been estimated from placement of dredged fill along Wells
Beach to provide protection for the existing shore development.

48. Recreationsl Benefits. - Recreational berefits have been
- estimated on 130 locally besed and a muber of transient recreational
eraft, the latter having a combined use of the harbor equivslent to

6 loeally based boats during an entire season. Benefits for the lo-
cally based eraft are based on a fleel composed of 27 existing boats
transferred from adjscent barbors and 103 new boats acquired by resi-
dents of Wells and surrounding towns as a result of the improvement.
Benefits are based on an annusl net return to the owmers taken as the
amoun’ the owmers would recelve 1f the boats were let out on & for-

hire basis. This smount is computed as a percentage return on the
average depreeisted wvalue of the hoats equal to one-half of the average
value when new. For transferred loecally based boats, the benefit will
result from an inecrease in the annuel net return due to the bhoabts belng
based closer to the place of residence of the owners. This inerease

is estimated ag 20 percent of the total possible net rethurn. For the
new loeally based and the transient craft the benefit is estimated as
100 percent of the total possible net return reduced in the case of

the logally based boats for the time they sre away from the haibor on
cruise. The compubed benefits are shown in the following tabulations:
Armugl benefits smount to $770 (850-80) for locally based recreational
ereft transferred from ovher harbors, $14,500 (15,960-1,460) for lecally
based new recrestional eraft amnd $1,800 for transient recreational. craft.




: .

BEREFYTS T0 IOCALLY BASED RECREATIONAL CRAFT TRANSFERRED FROM OTHER HARBORS

: . - :Depreciated Value: Percent Return + Telye ofs . On Crulse

- Type ofz Length: ($) + Return :No. Days' % eof . 3 Value

Craft_: {FEet) 2 Nuwber: Average. Fotal Ideal Presemt Fubure Gain: ($) :Aversge : Season : {$)
Outboards. 10-20 5 _$ 500 $2,500- 11 8.8 11 2.2 & 60 - - -
Inboards 20-30 Lo - 1,400 5,600 * 9 7.2 9 1.8 100 - - -
Ssilbosts 15-30 10 1,000 10,000 9 7.2 9 1.8 1% 10 83 15
Auxilisry

Seilboats 20-40 2 5,300 10,600 7 5.6 7 1.4 150 15 12.5 20
Cruisers  25-40 6 4,300 25,800 T 5.6 7 14 360 15 12.5 45,
TOTALS - o7 - $51+,;500 - - - - $850 - - $80

BENEFIIS TO LOCALLY BASED Mg RECREATIONAL CRAFT
3 T Depreciated Ve : . 39 £ On crulse

Type of : Lengths . (3) _: Return : No. Deys: b of 3 value
Craft : (Peet): Number : Average _ Totml Ideal Present. Future Gain: ($) s Average : Season: (3)
Outbosrds 10-20 22§ 500 $11,000 11 © o 3 $ 31,210 - - -
Inboards 20~30 16 1,400 '2_2,1;00 9 0 9 9 2,010 - - -
Seilboats 15-30 36 1,000 36,000 9 0 9 9 3,240 10 8.3 § 270
Avxilisxy . ’

Sailboats 20-40 11 5,300 58;3000 7 0 7 7 4,080 15 - 12.9 510
Cruisers 25-~40 18 b 300 77400 1 0 i 1 5,420 12 12'5;f5 680
TOPALS . - 103 - $205,100 - - - $15,960 - - $1,460




- L-c.-

BENEFITS TO TRANSIENT RECREATTONAL CRAFT

~ Proposed Visitors

H H Craft H : ' _

Type of @ Length : Presently Average Boat  Percent Value of
Craft g {Feet) g Visiting :  Depreciated Value Days Return Return
Sailboats 15-30 None $1,000 120 9 $ 9

Auxiliary 7

Sailboats 20-4o None 5,300 - 360 7 1,110
' Cruisers 25-40 Norie 4,300 240 7 600
TOTALS - . - - - $1,800




k9. Commercial Fishing Benefits. - Benefits have been estimated
on 1l locally based fishing boats engaged in lobstering, 3 of the
boats transferred from adjacent barbors and 11 newly acquired. The
estimate is based on year round use of 1 of the trensferred boats and
5 of the new boais, the others being used part time. The annual lob-
gter catch for each of the full time boats is estimasted as 8,000
pounds and that for each of the part time boats as 2,000 pounds. The
benefit from the transferred boats is based on & 20 percent increase
in produetion éue to a saving in travel time resulting from location
of the boats closer %o tle residence of the owners. The benefit fram
the new boate is based on the entire estimated catch. This benefit
is computed as the net retwn to the lobstermen equel to 40 percent
of the selling price of the lobsters. The average selling price per
pound of lobsters according to State of Maine statisties is $0.38
per pound. The annuval benefit compubted in the following babulation
amounts to $8,260. '
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BENEFIT FROM LOBSTER FISHING BOATS

oo no

26 L0 #0 40 oo

Estimoted Annual

o«
g
>
-
-
L4

Increased Cai:'ch

oF oo o0 00 o#

Benefit

g Catch (Pounds)
Type ¢ Number Usage : Aonual Rate  Total  Percemt  Pounds : (40% x $0.38/
: . ;. , _ . % - pound)
Transferred 1 Full time 8,000 8,000 20 1,600 $ 240
Transferred 2 Part time 2,000 4,000 20 800 120
New 5 Full time 8,000 40,000 100 40,000 6,080
New 6 Part time 2,000 12,000 100 12,000 1,80
TOTALS 1% 64,000 5h,400 '

$ 8,260




50. = Shore Protection Benefits. - Placement of material dredged
from the pmoposed, improvement to form a wider beach south of and ad-
jagent to the proposed south jebbty will protect approximately 1,300
feet of cottage development along Wells Beach, which is now subject
to wave gttack and damages due to the narrowness of the fronting
beach. Benefit will be derived from prevention of direct damages and
reduction of maintenance eosts of existing protective structures having
a value estimated as sbout $40,000. It is estimated thet the annual
benefit will amount to &t least $1,000 per year.

5. Land Enhancement Bemefits. - Loeal interests propose to use
maberial available from the dredging of the navigation inprovement to
ereate land behind Wells Beach for & public landing, attendant facil-
ities anﬁ, general development of the beach colony. Approximately
200,000 eubic yards of mzberial will be awailable and it ean create
about 1,2 geres of new land having an egtimated value of $li-,000 an
acre. The benefit therefrom is compubed below:

Total estimated valne of new land $4,000 x 12 $48,000
Estimated cost of dlking above that required

for & publiec landing 15,000
Wet value of new land 33,000
Estimated annual return or benefit 10% of -

$33,000 3,300

52, Classification of Benefits. - All benefits bave been clas-
gified g8 general or loecal in pature. Recreational small hoat bene-
fits have been classgified as 50 percent genersl and 50 persent local.
Benefits from lobster boabts which are commercial have been classified
as 100 percent general. Shore protection and land enhancement bene-
fits have been classified as 100 percent loeal. The pereentage of
local benefite to total benefits has been determined for use as a
bagis for computing the sbare of the total cost of the project to be
borne by loecal interests.

’ Classifisations
Sovrce of Benefit General Local, ‘Fobal
Recregtlional craft transferyed
from other harbors, locally
based $ 385 $ 385 $ 770
Hew recreationsl craft, loeally )
based. _ ‘ Ts250 7,250 1%,500
Transieot recreational crafi 900 900 1,800
Lobster fishing boats 8,260 0 8,260
Shore protection , 0 1,000 1,000
Land enhancement _ 0 3,300 . 35300
Tobal $16,795 $12,835 $29,630
Percentage of Tobtal 56.7 43.3 100.0
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COMPARISON OF BENEFITS TQ COSTS

53. The estimated annual bepefits and annnal costs and ratio of
benefits to costs for the plan of improvement involving construction
of two (2) jetties at the harbor entrence dredging an 8-foot entrance
channel, a 6-fook, 7.4 acre anchorage and a 6-foot immer channel
terminating behind the north end of Wells Beach are as follows:

Estimated annuel benefits $29, 630
Estimated annual costs 2L,000
Ratic of benefits to costs 1.2

' _PROPOSED IOCAL COCPERATTON

S4. The benefits to be derived from the proposed improvement .
are part general and part local in nsture. It is considered that
- local interests should be required to bear a share of the total
project costs in proportion to the percentage of local benefits in-
voived. The apportionment of costs between the United States and
local interests based on the percentage of local benefits applied
to annus) charges requires that local interests make a cash contribu-
tion of 46 percent of the cost of the proposed construction of the
Jetties and dredging of the channels and anchorage and bear the
entire cost of construction and maintenance of a public landing and
attendant facilities. The local cash contribution is presently es-
timated at $216,000.

55. Local interests should also be required to (a) provide
without cost to the United States all necessary lands, easements,.
and rights-of-way for the construction and meintenance of the project
when and as required; (b) hold and save the United States free from
property damages that mey result from the consiruction and meintenance
of the project; (c¢) provide and maintain withowt cost to the United
States necessary mooring facilities and utilities including a public
lapding with suitsble supply facilities open to all on equal terms;
(d) provide without cost to the United States suitable spoil dispossl
areas and bulkheasd those parts that lie below mean high water and;
(e) agree to regulate the use, growth and free development of the
harbor facilities with the understanding that said facilities will
be open 0 a&ll on equal terus.

APPCRTIONMERT: OF COSTS AMONG INTERESTS

56. The apportionment of costs has been computed so that
local interests bear a portion of the improvement cost commensurate
with the local benefits to be derived. The apportiomment has been
made between the United States and local interests so that the
Federal and non-Federal annusl cherges bear approximately the same
ratic as evalusted general and local benefits. The computation for
the apportionment of costs for the proposed project involving con-
struction of two (2) jettles at the barbor emtrence, dredging an
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8-foot entrance channel, a’G-foot, 7.4 acre anchorage and a 6-foot
inpner channel terminating behind the north end of Wells Beach is as

_ follows: o
Division of Evalusted Annual Benefits
Type Amount, Percent of Total
General $16,795 56.7
Locel 12,835 b3.3
$29,630 100.0
, Division of Annuel Chsreges
Type Auoyut Percent of Total
Federal $13,610 56,7
Non-Federal 10,390 43.3°
$24 ,000 100.0
Appdrt‘i'oned Firet Costs:
Federal:
Construction cost of Jetﬁies :
and dredging  $469,000
less local cash contribution .
{ computed below) 216,000 _
Corps of Engineers cost ‘ $253,000
Coast Guard cost 1,000
Potal Federal cost $254 ,000
. Non-Pederals
Public lsnding snd attendant
facilities ' 25,000
Casgh contribution *
10,390-1880 - 25,000 |
ot 216,000
Total Non-Federal cost $2k1,000
 Total Project cost $495,000

* The cash contribution equsls the nonsFederal share of the smnual charges

($10,390) less the annusl maintenance cost of the public landing ($1,000)

end the annusl interest and amortization cost on the public landing ($889)
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all diviged by the combined interest wnd smortizetion rate (0,025 #
.01026) ;" the derived guotient-then reduced by the Tirst t:ost of the
public landing and attendant facilities ($25,000).

57. The computed local cash contribution ($216,000) represents
approximstely 46 percent of the estimated construction cost of the
proposed Jetties and dredging ($u69,000). Therefore, local interests
should contribute 46 percent of the project construction cost.. A
detailed breakdown of the Federal and non-Federal snnual charges based
on the above apportionment of first costs is included in a preceding
section of this report under Estimates of Annual _Cha.rges.

COORDINATION WITH OTHER AGENCIES

58. All Federal, State and local agencies known to have an
interest in the development and use of waterways were notified of the
public hearing on the proposed improvement held at Wells, Msine on
September 1, 1955. A representative of the Main Department of In-
dustry and Commerce attended the hearing as well as officials of the
town of Wells and members of the Wells Herbor Committee. Al agencies
which expressed an opinion were in favor of the proposed improvement.
During the study two meetings were belddwith the Wells Town Mensger and
the Wells Harbor Committee to discuss the detailed plen of improvement.
The plan proposed in this report conforms with the desires of the town
officials expressed at the above meetings. The Town of Wells and the
Maine Public Utilitles Commisgsion, the official agency representing
the State of Maine, were sdviged of the finel plan for the proposed im-
provement and theilr comments were reguested particularly in regard to
their ability and willingness to assume the reguired conditions of
local cooperation. The Town of Wells represented by the Board of
Selectmen, the Wells Harbor Committee and the Town Flenning Board re-
viewed all plans considered in this study and reacted very favorably
to the finsl plan proposed. The Town of Wells and the Maine Public
Utilities Commission indiceted that a1l the reguired conditions of
locel cooperation can end will be assumed when reguired. The United
- States Coast Guard apd the United States Fish and Wildlife Service
were also advlised and requested to comment on aspects of the final
plan proposed perteining to thelr interests. The United States Coast
Guard furnished estimates of first cost and maintenance for reguired
navigation aids. .The United States Fish and Wildlife Service did not
raise any objection to the proposed pla.n ingofar as it affected t,heir
interests.

CQKCUJSIONS

59. The Division Engineer finds that lmprovement of Wells Harbor,
Maine is needed for a potential fleet composed of existing and anti-
cipated new recreatilonal craft and lobster fishing hoats. It is
concluded that the improvement should consisit of construction of two
stone jJetties at the harbor entrance 520 and 560 feet long providing
an opening between them 400 feet wide, dredging an entrance channel
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100 feet wide and 8 feet deep, and a 7.4 acre anchorage snd 100-foot |
wide imner channel, both 6 feet deep and terminating behind the north
end of Wells Beach. The benefit cost ratio is 1.2. The total esti-~
mated first cost of construction, exclusive of navigation aids and
‘public landing with attendant facilities, 1s $469,000.

~ 60. A local cash comtribution of 46 perceat of the cost of con-
struction should be required in view of the percentage of local bene-
fits to be derived from the project. The presently estimated local
cagh conbribution is $216,000. The share of the first cost of con-
struction, 4o be borne by the United States, is estimated as $253,000.
Punde for construction of the entire project should be appropristed in
one fiscal year or funds for construction of both jJetties in their en-
tirety ($53,000) or for all the dredging ($200,000) should be appropri-~
ated in successive fiscal years in order to assure economical prosecu-
tion of these geparable portlons of the project. The construction of
the jetiies should be initiasted prior to the dredging so that the
south Jjetty can impound material dredged from the ent.rance channel
. which may be disposed of along Wells Beach.

61. Since there are no existing terminal facilities, local
interests should be required to furnish, without cost to the United

. States, an adequa:be public landing with suitable supply facilities

open o all on equal terms. The estiwated cost of the public landing
is $25,000

62. Other improvements, more desirable to local interests, con-
sisting of a larger anchorasge and a channel terminating in the vieinity
of Mile Road have been considered and found to be more costly. Such
improvements would reguire a larger local cash contribution than couldd
‘reasonsbly be expected at this time. ‘

63. It is recommended that the existing project for Wells Harbor
be modified to provide for 'bhe following, all as shown on Flate 1:

" (a) Two send-tight stone Jetties with a MOO-foot opening,
one 520 feet long extending easterly from Wells Beach, the other 560
feet long extending southerly from Drakes Island, both with a top
width of 5 feet, a top elevation varying from 15 t0 13 feet above mean
low water and side slopes mrying from l on 1.5 o 1 on 2.

(») An entrance channel 100 feet wide and 8§ feet deep at
meap low water from deep we.t;er in the Atlantic Ocean %o the first

" bend into the harbor.

{¢) An inner channel, 100 feet wide, widened to 150 feet
in the bend, 6 feet deep at mean low water, terminsting behind 't'.he
north end of Wells Beach.

{d) An anchorage of T.k acres ) 6 feet deep, located behind
the north end of Wells Beach. _
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64. The total estimated cost of the above work is $469,000,
to be borne Jointly by the United States and local interests. The
estimated cost to be borne by the United States is $253,000 with
$5 450 annually for meintensnce exclusive of aids to navigetion.

65. Modification of the project is recommended subject to the
conditions that loca.l interests:

(2) Make a cask contribution of 46 percent of the initial
construction cost. The present estimated amount of the contribution
is $216,000.

(b) Provide without cost to the United States sll necessary
lands, easements and rights-of-way for the construction and mainte-
nance of the project when and as required.

(c) Told and save the United States free from property _
damages that may result from the construction and maintensnce of the
project.

(4) Provide and maintain without cost to the United States
necessary mooring facilities and vtilities including a public landing
with suitable supply facilities open to all on equal terms.

(e) Provide without cost to the United States suitable
spoil disposal areas and bulkhead those parts that lie below mean high
water,

(f) Agree to regulate the use, growth, and free development
of the harbor facilities with the understanding that sald :E‘a.cilities will
be open o all on equal terms.

Incls AIDEN K. SIBLEY
Mep Brigadier General, U. S. Army
Division Engineer
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